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Abstract — In this paper seismic response of (G+7)R.C.
framed building is analyses for different load cases by
using STAAD-Pro software as per 151893:2002 part-
1.This paper consider different seismic parameter like
seismic zone, response reduction factor, importance
factor & other parameters like rock/soil type, structure
type, damping ratio etc. This paper provides complete
guidelines for STAAD-Pro software analysis & STAAD —
Pro gives the results after run analysis in the STAAD
output viewer which shows joint displacements, support
reactions, member forces base shear and lateral load.
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INTRODUCTION

From the history of earth, Earthquake is sudden violent

shaking or Vibrations of the ground. Earthquake caused
by tectonic movement in earth Crust and also caused by
sudden slip on a fault or rupture of geological faults, But
also by other events (natural & artificial causes) such as
volcanic activity, Landslides, mine blasts and nuclear
tests. In recent studies geologist claim that global
warming is one of the Reason for seismic activity.
According to these studies melting glaciers and Rising
sea level disturb the balance of pressure on earth tectonic
plates thus causing increase in frequency and intensity of
earthquakes results in Damages structure & property of
nation. Hence, earthquake is a major problem by
development of nation & great Challenge for structural
engineer to construct building in seismic region (Zones).

Hence, structure should be analyzed for earthquake
forces to avoid the damages.Generally Structure having
two types of loading that is static loading and dynamic
loading. Static loads are Constant and dynamic loads are
change with time. In maximum civil buildings or
structures only static loads are considered and dynamic
loads are not calculated because of more complications
in calculation. In this paper complete static analysis is
performed by using STAAD-Pro software.

METHODOLOGY

Consider (G+7) storey building located in new Delhi
zone 1V, the soil conditions is medium stiff soil, entire
building is supported on raft foundation, RC frame infill
with brick masonry, lumped weight due to dead load is
12kN/m? on floors and 10kN/m?on roof, floors carry live
load of 4kN/m? on floors and 1.5kN/m? on roof, span of
building 5m in X and Z direction, Floor to floor height is
3.1m, bottom floor height is 4.2m, size of beam is
assume to be as 0.35X0.45m And size of column as
0.35X0.5m, material assume to be concrete. All the
supports are assigning as fixed supports,

7

+»  Lumped Weight:-A lumped mass is a load that can
be applied to a node in a static stress, natural
frequency (modal) or modal superposition analysis.
A lumped mass can be used to resist the translation
or rotation of a node.

% Seismic parameter:-

1) Seismic zone 1V, zone factor Z is 0.24
............ (Table no. 2 of 1S1893:2002 Part-1)

2) Response reduction factor, R is 5
............ (Table no. 7 of 1S1893:2002 Part-1)

3) Importance factor, I is 1.0
............. (Table no. 6 of 1S1893:2002 Part-1)
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Here, | explain how to define 1S1893:2002 Seismic
loading definitions. Further we will apply that all loads
to the buildings and analyses the building by using
STAAD-Pro software.
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Fig. 1- fig shows the Structural model of building in
STAAD-Pro software.

P 8 Ve T Shs Gty [GR] fte k Wo p
Azl BXSpo| e D Dad-arinBErEA FE poms (LD
FEITTTPE Y vambarugeny yJEQEgQein k] :E::‘
AGBRRIOE AN o AL L] L L |
X St e ' T
S | B e
[ Merbepectin 0 18 203 Loed..
; { | EeT- s . v B 206 e i-Jehirk
HE it : ey —
* 1 o tmommeis i T | s ot
el [l b
Bf= " o e b4 S
w [ov——" R Saonlad. g L
+ e Cembinton. [— T
& Desgn ¥ dussmatic Load Combiration. - —
i L
¥ Miscelaneaus ¥ Load Commands Buthive. Dy EW
~ i 210N Dl ey Lowd Trpas. Lt L Das/Tew 24
I $ i Lo, Bz W
HE T tmotonie -
A =
5 i & =
| ] I |
" Do [ttt |
1 —
g
2 T

Fig. 2- fig shows the seismic definition

The natural vibration characteristics of a structure play
a significant role in estimation of seismic behavior of a
structure. The design guidelines of different countries
also provide some estimate of the natural period by
prescribing empirical expressions.

Since our building is made of moment resisting frame
with break in fill panels, we should use empirical
expression the fundamental natural period is as follows:

T=0.09h/sqrt (d)

...... (Clause 7.6.2 of IS 1893:2002)

By default STAAD-Pro calculates the fundamental
natural period by using the expression. We will have to
calculate natural period manually for this building using
following equation:

T=0.075h " (0.75)

...... (Clause 7.6.1 of IS 1893:2002)
Hence approximate fundamental natural period in both X
and Z direction is as follows:

T =0.09(25.9) / sqrt (20)
T =0.5212 sec... (Since X and Z direction value D = 20)
Add Damping Ratio as 0 to get the accurate result.
In engineering, the damping is dimensionless measure
describing how oscillations in a system decay after a
disturbance.

ety Commands Analze Mode Window Help
2 i a2 [SREendd 0sE-a mer ¥4 |RE
0@+ Pdoe s B aqaaanqrgae | 4
AGREERIGE AN£GTE TREERPERIT 25 3l
E B3 151893 Sessmic Parameters X |~
TR o 10 Cebmernes 1
o [ Modeling Zonc Fac E
T Chaice [ZR2l0) m = Z: Type - | IS 1893 - 2002/2005 ~  Oinclude Accidental Load |
"3 [Dinckude 1853 Part 4 [ |
= Response Reduction
® Specil A Women! Fesbing Fiame [SHAF) foemeters e L= -
» Importance Fi e
A &l Generd Bulding ~ ‘Rock and soi si fachke [S5) | 1
I *Type of struciure (5T)
" Other Param Domping i W) | 0105
W Fock/Sai Tie | ModumSal - ‘ﬂ“;x:“:g """‘:
“Perodn n seoon
+ © ShuchueType | AC Frame Buiding > * Depth of foundation (O} m
*Ground Level (GL) | m
* Dangingfiaio [0 |% [ “Speciral Acoskrainn (54} 0
= ] * Muboiving Factor for SA (OF) [0 .
= DreiodinXfer) 5212 [APeiodinZfese) 212 —
. [~
=
= Generale Cancel
E
" a
’ éﬁj“ Add Gose: Heb
g Te T—F 1 T&E 1 i,
Fig. 3- fig shows the seismic parameter.
B (7Y% "] Postprocessing Concrete Design| Foundation Design| RAM Connection| Advanced Slab Design
| Add New: Definitions
2| »
il
i c—
2| & | SoicFamnees
—{ 1] |@ ety Tre 15 1853-2002008
2| | Moing
HEH [ o
R L =
8| o Parameters Value Unit
L [
jse.reduction Factor [BF) | 5 s
52 b rbe defined only once in a STAAD model
a —_—
Ela Fock a0 s ste 00
8| d v
&
—_—
o)
ie|E
Il%
zla
Zla
2l
g 2 T WdrbiraFady fr EAME D v
% L Wafoking Faclor for 5A DF) 0
= oreFectar

Fig. 4- fig shows the seismic parameter can be defined
only once in STAAD model.

Seismic definition is generated to help STAAD-Pro to
obtain the value for Ah
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To help STAAD-Pro to calculate W (Seismic weight)

We will define floor weight in the building Fig. 7- fig shows the seismic weight of building for live
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Fig. 5- fig shows the seismic floor weight of building for
dead load.
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Now floor carry a live load 4 KN/m?.Since the value of
live load is more then 4kN/m?, 50% of live load will be ® —
lumped on floors, hence 50% of live load that will be

2kN/m? Fig. 9- fig shows the L.L. case for floors.




Impact Factor Value 4.046

e-ISSN: 2456-3463

International Journal of Innovations in Engineering and Science, Vol. 3, No.7, 2018
Wwww.ijies.net

Before applying auto load combinations we will have to
define analysis and print data command between load
case 1 and 2 and then load case 2 and 3.

This will help STAAD-Pro to calculate loads for load
cases 1 and 2 in x direction and z direction before doing
the combinations. After Perform analysis- we will use
the "Change" command to reset Stiffness Matrix.
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Fig. 10- fig shows perform analysis.

Partial safety factors for limit state design of reinforced
concrete structures, the following load combinations
shall be accounted for:

1) 1.5(DL +LL)
2) 1.2(DL+IL +_EL)
3) 15(DL+_EL)
4) 09DL+_15E
....... (clause 6.3.1.2 of 1S1893:2002Part-1)
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Fig. 11- fig shows the auto load combination as per IS
1893:2002

By check in "Create Repeat load cases" it will create
auto load combinations with repeat command, which
help STAAD-Pro to analyze building with simultaneous
effects of all load cases.

Now again apply command "Perform Analysis" then
Click "Post print"* from Analysis Toolbar. Now Click
"Define command"

Add load cases from 5 to 12.So STAAD-Pro consider
only this load cases to print data.
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Fig. 12- fig shows the add load list 5-12

Likewise add "Joint displacement”, Support reactions"
and Member forces" also

Assign Joint displacement command to "Assign to view"

Assign Support reactions command to "Assign to view"
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Fig. 13- fig shows adding joint displacement, support
reaction and member forces for assigning.

Assign Member forces command to Columns at bottom
only shown in fig:-
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g. 14- fig shows the Assign member forces
Now "Run Analysis".

STAAD-Pro gives the results after run analysis in
STAAD output viewer which shows the joint
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; Fig. 19- fig shows the Support reaction
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Fig. 20- fig shows the Support reaction
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Fig. 17- fig shows the Joint displacement Fig. 21- fig shows the Support reaction
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Fig. 18- fig shows the Joint displacement Fig.22- fig shows the Member forces
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Fig. 23- fig shows the Member forces
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Fig. 24- fig shows the Member forces

CONCLUSION

The response of (G+7) storey RC building under seismic
load as per 1S1893:2002 (Part-1) by using software
STAAD -Pro has been studied. The building is modeled
as 3D space frame using STAAD-Pro software. The
building for different load cases such as DL, LL and
Seismic load has been analyzed. This analysis provides
complete guidelines for STAAD-Pro software analysis
of static method. STAAD-Pro gives result very quickly
as compared to manual calculation. Also Base shear,
Lateral load, Joint displacement, support reaction and
member forces for all the joints of a building has been
calculated and printed further.
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